Histone release during transcription: acetylation stabilizes the interaction of the H2A-H2B dimer with the H3-H4 tetramer in nucleosomes that are on highly positively coiled DNA.
A high level of the post-translational modification, acetylation, is found on the N-terminal regions of the core histones H2A, H2B, H3, and H4 and is primarily located in the nucleosomes of active genes. An in vitro transcription system was applied, which utilizes T7 RNA polymerase and template DNAs that are either moderately or highly positively coiled, to determine whether acetylation alters the dynamics of histone displacement from these templates during transcription. To measure displacement, an excess of a competitor (negatively coiled DNA reconstituted with unlabeled H3-H4) was included during the transcription process. Acetylated but not unacetylated (3)H-labeled H3-H4 was found to displace with high frequency from the moderately positively coiled template. This displacement of acetylated H3-H4 was not observed when the template was highly positively coiled. Acetylated (3)H-labeled H2A-H2B also preferentially displaced to the competitor, but in this instance, transcription-induced stress on the highly positively coiled template was required. The histone chaperone, NAP1, was found to facilitate the displacement of both H3-H4 and H2A-H2B. Surprisingly, when acetylated H2A-H2B and acetylated H3-H4 were reconstituted together in the same nucleosomes, the displacement of acetylated H2A-H2B was much reduced during transcription. We conclude that acetylation alters nucleosome stability by enhancing displacement of H3-H4, while decreasing the displacement of H2A-H2B. These results are discussed with regard to potential in vivo conditions in which these observations may be relevant.